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Radiation Report on AD574 (LDC 9245, 9248 and 9442) 
Project: SET 
 
A radiation evaluation was performed on AD574 12-bit A/D converter (Analog Devices) to determine the total 
dose tolerance of these parts.  The total dose testing was performed using a Co60 gamma ray source.  During the 
radiation testing, seven parts were irradiated under bias and one part was used as a control sample.  The total dose 
radiation levels were 20, 30, 40, 50, 60, 70, 90, and 100kRads(Si).  The average dose rate was 0.602krads(Si)/hour 
(0.17rads(Si)/s).  After the 100krad(Si) irradiation, the parts were annealed under bias at 25°C for 168 hours.  After 
each radiation exposure and annealing treatment, parts were electrically tested according to the test conditions and 
the specification limits listed in Table III.  An executive summary of the test results is provided below in bold, 
followed by a detailed summary of the test results after each radiation level and annealing step.   
 
All parts were at or near the specification limit of 1lsb for INL at 20krads(Si).  From 30krads(Si) onwards, 
the devices fail INL (greater than 1lsb at 30krads(Si) and worsening from there).  After annealing the parts at 
25°°°°C for 168 hours, DUT 1 from LDC 9245 had significant additional degradation in INL, DUT 2 from LDC 
9245 and both devices from LDC 9248 had modest additional degradation in INL and the devices from LDC 
9442 showed slight improvement in INL.  This suggests a process change between the first two and the latter 
LDC.   
 
Initial electrical measurements were made on 8 samples.  Seven samples (SN’s 1, 2, 3, 4, 5, 6, and 7) were used as 
radiation samples while a spare device was used as a control sample.  All parts passed all tests during initial 
electrical measurements.  All devices were labeled: JM38510/14001BXA CEKS, SN’s 1 and 2 were additionally 
labeled: 1D 9245A 140947, SN’s 3 and 4 were additionally labeled: 2C 9248B 230975 and SN’s 5 to 7 were 
additionally labeled: 3B 9442G 80766.   
 
All parts effectively passed all tests up to 20.0krads(Si).  INL is at or near the specification limit of 1lsb even at this 
dose.   
 
Due to a test configuration issue that was not discovered until after testing was complete, the INL measurements 
were calculated by hand.   
  
From 30krads(Si) to 100krads(Si), the parts all degrade in INL slowly increasing to ~3.5lsb at 100krads(Si).  DUT 6 
also looses linearity at the 0 intercept from 30krads(Si) to 100krads(Si).   
 
No other parameters showed any degradation during testing.   
 
After annealing the parts for 168 hours at 25°C, DUT 1 from LDC 9245 had significant additional degradation in 
INL, DUT 2 from LDC 9245 and both devices from LDC 9248 had modest additional degradation in INL and the 
devices from LDC 9442 showed slight improvement in INL.  This suggests a process change between the first two 
and the latter LDC.  No significant change was noted in any other parameter.   
 
These results do not imply that any one of the three lots is better than any other.  Given the number of devices tested, 
there is insufficient data to make a statistically significant determination to that end.   
 
Table IV provides a summary of the test results with the mean and standard deviation values for each parameter 
after each irradiation exposure and annealing step.   
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TABLE I.  Part Information 
 

Generic Part Number: 
 

SET Plastic Part Number 
 

SET TID Requirement 
 

Manufacturer: 
 

Lot Date Code (LDC): 
 

Quantity Tested: 
 

Serial Numbers of Control Samples: 
 

Serial Numbers of Radiation Samples: 
 

Part Function: 
 

Part Technology: 
 

Package Style: 
 

Test Equipment: 
 

Test Engineer: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
AD574 
 
JM3815/14001BXA 
 
Up to 100krads(Si)  
 
Analog Devices  
 
9245, 9248 and 9442 
 
7 
 
No number (one device) 
 
1, 2, 3, 4, 5, 6, 7  
 
12-Bit A/D Converter 
 
Bipolar 
 
CerDIP 
 
Custom setup 
 
J. Forney 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
• The manufacturer for this part guaranteed no radiation tolerance/hardness. 
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TABLE II.  Radiation Schedule for AD574 
 

EVENT..............................................................................................................................................................DATE 
 
1) INITIAL ELECTRICAL MEASUREMENTS .............................................................................................09/22/04 
 
2) 20 KRAD IRRADIATION (0.9 KRADS (Si)/HOUR) .................................................................................09/23/04 
POST-20 KRAD ELECTRICAL MEASUREMENT .......................................................................................09/24/04 
 
3) 30 KRAD IRRADIATION (0.14 KRADS (Si)/HOUR) ...............................................................................09/24/04 
POST-30 KRAD ELECTRICAL MEASUREMENT .......................................................................................09/27/04 
 
4) 40 KRAD IRRADIATION (0.5 KRADS (Si)/HOUR) .................................................................................09/27/04 
POST-40 KRAD ELECTRICAL MEASUREMENT .......................................................................................09/28/04 
 
5) 50 KRAD IRRADIATION (6.7 KRADS (Si)/HOUR) .................................................................................09/28/04 
POST-50 KRAD ELECTRICAL MEASUREMENT .......................................................................................09/28/04 
 
6) 60 KRAD IRRADIATION (6.7 KRADS (Si)/HOUR) .................................................................................09/28/04 
POST-60 KRAD ELECTRICAL MEASUREMENT .......................................................................................09/28/04 
 
7) 70 KRAD IRRADIATION (0.6 KRADS (Si)/HOUR) .................................................................................09/28/04 
POST-70 KRAD ELECTRICAL MEASUREMENT .......................................................................................09/29/04 
 
8) 90 KRAD IRRADIATION (7.6 KRADS (Si)/HOUR) .................................................................................09/29/04 
POST-90 KRAD ELECTRICAL MEASUREMENT .......................................................................................09/29/04 
 
9) 100 KRAD IRRADIATION (0.5 KRADS (Si)/HOUR) ...............................................................................09/29/04 
POST-100 KRAD ELECTRICAL MEASUREMENT .....................................................................................09/30/04 
 
10) 168 HOUR ANNEALING @25°C .............................................................................................................09/30/04 
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ....................................................................10/07/04 
 
Average Dose Rate = 100,000RADS(Si)/166 HOURS=602RADS(Si)/HOUR=0.17RADS(Si)/SEC 
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Table III.  Electrical Characteristics AD574  (1) 
 
 

Test   Spec. Limit  
# Parameter Units min max Notes 
1 Ilogic mA 1 40  
2 Icc mA 1 16 Mfg spec sheet calls for 5mA max. 
3 Iee mA 1 30  
4 INL lsb -0.9 1 Calculated by hand.  

 
Notes:  
 
(1) No specification limits were given at the time of testing.  The project determined the critical data needed to 
qualify the devices and the data from these parameters were recorded by hand after each step.   
 



         Initial 20 30 40 50 60 70 90 100 168 hours
Test @25°C

# Parameters  Units min max mean sd mean sd mean sd mean sd mean sd mean sd mean sd mean sd mean sd mean sd

1 Ilogic mA 1 40 22.4 0.25 22.1 0.25 22.0 0.27 21.9 0.24 21.9 0.26 21.8 0.27 21.8 0.25 21.7 0.25 21.7 0.25 22.5 0.31

2 Icc mA 1 16 1.8 0.04 1.8 0.04 1.8 0.04 1.8 0.04 1.8 0.06 1.8 0.04 1.8 0.04 1.8 0.04 1.8 0.04 1.8 0.00

3 Iee mA 1 30 17.7 0.35 17.3 0.37 17.1 0.41 17.0 0.43 16.9 0.46 16.8 0.46 16.8 0.46 16.7 0.46 16.6 0.43 16.3 0.42

4 INL (3) lsb -0.9 1.0 0 ~1 ~1.5 ~2 ~2.5 ~3 ~3 ~3 ~3.5 ~3
     Notes:

(1) The mean and standard deviation values were calculated over the five parts irradiated in this testing.  The control samples remained constant throughout testing and are not included in this table.
(2) No specification limits were given at the time of testing.  Parameters selected by the project and tested according to the needs of the flight configuration.  
(3) INL was determined by hand in a qualitative fashion, hence the numbers are approximate.  

Radiation sensitive parameters: INL

TABLE IV:  Summary of Electrical Measurements after Total Dose Exposures and Annealing for AD574  (1)

AnnealingTotal Dose Exposure (kRads Si)

 Spec. Lim.  (2)

 5


